Abstract: Our study contains a novel sulfonyl hydrazide. For this, N'-((1H-pyrrol-2-yl)methylene)-N-methylbenzenesulfonohydrazide were synthesized. The structures of this new compound was characterized by elementary analysis, 1 H NMR, 13 C NMR, FT-IR, DTA/TG. Also this study is contain performed on optimized geometry at the B3LYP/6.311+G**level for this organic compounds.
Introduction
Sulfonamides are the first group of drugs used to treat infections [1] [2] [3] . Usage areas have decreased after the first world war for bacteral resistance. However, the use of these compounds in pharmaceutical mixtures has increased their usefulness again.
For example, Sulphadoxineprimetamine mixture is currently used in the treatment of malaria.
Also the mixture of sulfisoxazole-erythromycin is effective in ear infections, sulfamethoxazolthrimethoprim (Co-trimoxazole, Bactrim, Septrin) mixture are used in pneumonia, intestinal and urine infections. In recent years, rapidly developing computer-aided drug designs suggest that sulfonamides may have very different biological activities. Indeed, in 1998 Sildenafil Citrate (Viagra) [4, 5] , in 1999 protease Amprenavir [6, 7] , which is an inhibitor and used in the treatment of HIV, has been exported to the market. Besides these features, degradation steps in thermal processes are easily traceable. Schiff bases are some of the most widely used in this area.
Schiff bases are also used as catalysts, pigments and dyes, as polymer stabilisers, and intermediates in organic synthesis (8) .
We have synthesized a new sulfonyl hydrazone compound (Schiff's base) due to its wide use in the health sector. Subsequently, we were characterised its structure by the FT-IR, 1 H NMR, 13 C NMR, DTA/TG, and elemental analysis techniques. Also this compound's performed on optimized geometry at the B3LYP/6.311+G**level and HOMO -LUMO were calculated by the GAUSSIAN G03 software. The 1 H NMR chemical shifts of the compound were calculated by using the GIAO (Gauge Invariant Atomic Orbital) method in DMSO phases. All measured results were compared with the experimental data. 
Material and Method

Physical measurements
The spectrophotometric measurements were made with the devices specified below; Mattson 1000 FT-IR (ATR) spectrometer, Bruker 400 MHz NMR spectrometer, Perkin Elmer Diamond TG/DTA thermal analyser opti melt 3 hot stage.
General procedure for the synthesis
Synthesis of N'-((1H-pyrrol-2-yl)methylene)-N-methylbenzenesulfonohydrazide
A solution N-methylbenzenesulfonohydrazide (50 mmol) in 5 ml THF is mixed with a solution of 2-pyrrol carbaldehyde in 5 ml THF and stirred at 0 o C for all day. The product is crystallised from ethanol three times. This resulted in a musty green solid which is stable at normal conditions and soluble in DMSO and DMF. Its details are as follows:
, 1152(νs(SO2)),cm -1 [9, 10] 
Results and Discussion
The report presented, the synthesis and spectral characterisation of the N'-((1H-pyrrol-2-yl)methylene)-N-methylbenzenesulfonohydrazide its thermal decomposition and theorical Gaussian 1 H NMR studies. The N'-((1H-pyrrol-2-yl)methylene)-Nmethylbenzenesulfonohydrazide molecule was optimized B3LYP 6.311 G (d,p) basis set. The optimized figure of N'-((1H-pyrrol-2-yl)methylene)-N-methylbenzenesulfonohydrazide (C12H13N3SO2) is given in Figure 2 .
As given in the experimental section, all 1 H NMR, 13 C NMR and FT-IR data are consistent with our expectations. The 1 H NMR spectrum of N'-((1H-pyrrol-2-yl)methylene)-N-methylbenzenesulfonohydrazide is given in Figure 3 .
Also HOMO and LUMO were calculated. HOMO and LUMO are molecular orbital types. HOMO is the orbital with the highest paired electron. LUMO is the orbital with the lowest unpaired electron. The difference between the two orbital is called HOMO-LUMO gap. This term can be used as an index of kinetic stability for a variety of aromatic hydrocarbons. In general, low value (1,5 eV) is indicating that the compound is chemically active [9] . For this molecule, The HOMO-LUMO gap value is 3.00 eV. By looking at this value, we can say that our molecule has a moderate chemical activity.
As shown in Figure 4 , electron density of HOMO in molecule is mainly distributed in the whole structure except benzene ring but electron density of LUMO in molecule is distrubuted benzene ring and sulfonyl group. In this case, the molecule acts as an electron donor and an electron acceptor through these regions.
The N'-((1H-pyrrol-2-yl)methylene)-Nmethylbenzenesulfonohydrazide molecul ESP map is shown in Figure 3 . The ESP map indicates the positive, negative, and neutral regions of the molecule. They showed that the positive region where preferred area for nucleophilic attact show as blue color, while the negative region where preferred area for electrophilic attack show as red color. From The N'-((1H-pyrrol-2-yl)methylene)-Nmethylbenzenesulfonohydrazide molecul ESP map, the sulfonyl group and pyrrole ring are suitable for electrophilic attack.
Theoretical 1 H NMR calculation was done in the gaussian program. Theoretical and experimental data are compared with each other. We observed a high agreement between the two data. However, pyrrol rings nitrogen and -N=CH groups hydrogen chemical shifts differ from theoretical chemical shifts. The electronic charge density around of these atoms changes rapidly due to the influence of solvent effect. The chemical shift values of these hydrogens have been subtracted from the graph because of the above reason [9] [10] [11] . The correlation graph is shown in Figure 5 . 
Thermal studies
The DTA / TG diagram shows that the compound is slightly moist. Thus, in the 1 H NMR diagram of the compound, very low-intensity ethyl alcohol peak is observed. This is followed by endothermic melting peak observed at around 136 o C. The intense peak at 334 ° C indicates that the decay has reached the highest point at this temperature. At this point, approximately 31% of the compound is degraded.
Based on this evidence, we can say that the imine bond is broken and the amine compound remains.
The calculations show that the pyrrole aldehyde fraction accounts for 31% of the compound.
In the second part of the cleavage, the -CH3NHNH2 group may be separated from the main molecule.This peak observed at 522 ° C. This fraction also accounts for 17% of the compound. The remainder of the compound may be referred to as benzene sulphonic acid. The temperature at which this compound begins to decompose strongly is approximately 870 ° C [14] [15] [16] [17] .
The DTA/TG curves of the compound is shown in Figure 6 . 
Conclusion
In conclusion, 1 N'-((1H-pyrrol-2-yl)methylene)-Nmethylbenzenesulfonohydrazide was synthesised, and its theoric studies and DTA/TG studies were evaluated. From the thermal decomposition of compound C12H13N3SO2 takes place in three stages. These complexes theoretical 1 H NMR studies were calculated using DFT/6.311(d,p) method. Comparasion of the experimental and the calculated data were in good agreement. we are planning to continue our studies by synthesizing new complexes from N'-((1H-pyrrol-2-yl)methylene)-Nmethylbenzenesulfonohydrazide molecule.
